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considered as palaeoenvironmental records of considerable value, in that they allow not only the reconstruction of past environmental changes but also the explanation of these changes.
FLAG history and activity
FLAG is an independent international research group that offers researchers involved in the study of past fluvial systems a forum within which to exchange and develop ideas. The main activity of the group is its organization of combined conference and field meetings, with a varied geographical coverage (Table 1) . These invigorate discussion about approaches in different fluvial environments and assist in the training of early-career researchers. FLAG has also demonstrated its international involvement by the organization of sessions at EGU (European Geosciences Union), INQUA (International Union for Quatern ary Science) and IAG (International Association of Geomorphology) conferences. Many of these initiatives have led to journal special issues, e.g. in Geomorphology, Boreas, Quaternary International, Proceedings of the Geologists' Association, Netherlands Journal of Geosciences, Quaternaire, Géomorphologie, amongst others (Table 1) . They have also facilitated the participation of researchers from different continents. FLAG's long-timescale focus coincided, between 2000 and 2007, with successive IGCP (International Geosciences Programme) projects (see below), which were further instigators of meetings and sources of special issues, adding Current Science (India), Global and Planetary Change and Quaternary Science Reviews to the above list. FLAG currently has a network of ~500 members in ~20 countries and with activities in many other locations globally (Figure 1 ). 
The evolution of FLAG research and objectives
Since its inception, FLAG has pursued objectives related to the facilitation, dissemination and exchange of research on fluvial archives, through a number of foci and themes. The initial objectives of the group, reaffirmed in the Foreword of the FLAG 2002 special issue (Pastre et al., 2004) , were:
• to promote the value of investigating fluvial archives through the production of widely available and readily accessible published information;
• to establish a forum for the exchange of information and ideas;
• to identify foci for future research and, in particular, to identify the gaps in current knowledge;
• to facilitate joint 'focused' initiatives directed at addressing problems.
These objectives have remained central to FLAG during the past 20 years, although their formulation has been regularly modified.
The most recent refinement promotes as main goals:
• provision of a community for discussion of key issues concerning fluvial archives, including organising biennial discussion / field meetings, sessions at relevant international conferences and special issues of journals;
• continued promotion of the value of fluvial archives by means of readily accessible published information;
• coordination of activity with other research groupings with overlapping interests, e.g.
by co-convening sessions and collaborating on publications.
Early research by FLAG pursued two themes: (1) fluvial archives as templates for long terrestrial records (e.g., spanning the whole of the Pleistocene) and (2) fluvial environments and processes in relation to external and internal forcing. This changed in 2000, following the decision to extend FLAG beyond its initial 3-year status as a funded research group of the QRA. From that point onwards four foci were identified:
(1) Global Correlation of Late Cenozoic fluvial deposits, have been both recorders of external forcing (climate, human/hominin societies) and key players in the formation and evolution of modern landscapes, Westaway, 2008a, b, 2014; Westaway et al., 2009a; White, 2014. 2015) . 
FLAG at the intersection between scientific disciplines
FLAG is thus located at the crossroads between several disciplines: fluvial geomorphology, Quaternary terrestrial stratigraphy, palaeoenvironmental research, geochronology, geoarchaeology and even biostratigraphy. Each field has a voluminous and ever-growing literature devoted to it, but this often fails to refer to the parallel branches. It has been an express aim of FLAG for the last 20 years to include all these fields, and offer a forum for discussions between workers in these fields. However, this endeavour is not yet complete.
The need for such linkage is exemplified by two recent papers in Geomorphology that review the discipline of fluvial geomorphology, by Wohl (2014) and Piégay et al. (2015) . Neither paper recognized the role of historical / geological processes in shaping fluvial geomorphic systems, with no mention of FLAG, GLOCOPH or LUCIFS. This suggests a lack of multidisciplinary thinking, since FLAG special issues have also appeared regularly in the same journal Geomorphology (Table 1 : Vandenberghe and Maddy, 2001; Herget et al., 2007; and Stokes et al., 2012) , in addition to papers related to FLAG activity published outside these special issues. Notwithstanding the focus of FLAG on archives, geomorphology plays a pivotal role in those archives. The Wohl paper is, as the author states, written especially from a US and UK perspective. It discusses in detail the development of thematic conceptual frameworks since the start of fluvial geomorphology.
However, the emphasis is on intrinsic processes with scant reference to the abundant body of literature showing the significance of external effects on fluvial evolution, such as climate (Vandenberghe, 1995 (Vandenberghe, , 2002 (Vandenberghe, , 2003 (Vandenberghe, , 2008 (Vandenberghe, , 2015 Antoine, 1994; Bridgland, 1994 Bridgland, , 2000 Maddy et al., 2000 Maddy et al., , 2001 Starkel, 2003; Cordier et al., 2006 Cordier et al., , 2014 ) and tectonic and/or crustal processes (Veldkamp and Van den Berg, 1993; Antoine, 1994; Van den Berg, 1994; Bridgland, 1994 Bridgland, , 2000 Maddy, 1997; Antoine et al., 2000; Westaway et al., 2003 Westaway et al., , 2006 Westaway et al., , 2009b Mather and Hartley, 2006; Stokes et al., 2008; Bridgland and Westaway, 2008a, b ; see also Demoulin et al., this issue) . Although anthropogenic impact on fluvial geomorphological processes is mentioned in those two papers, very little of the work cited includes pre-modern timescales (e.g. work by GLOCOPH and LUCIFS - Macklin et al., 2006 , Houben et al., 2006 , Herget, 2000 , Hofmann et al., 2010 , Thorndycraft and Benito, 2006 . This omission seems to reflect a partial analysis of relevant journals, with key fluvial geomorphological papers in journals such as Quaternary International, Quaternary Science Reviews, Journal of Quaternary Science and Boreas (see Table 1 ) not included in the analyses by Wohl (2014) and Piégay et al. (2015) . Indeed, Piegay et al. (2015) raise questions about the representativeness of the sampling that underpins their paper and recognize the variability in strategy of the diverse journals in a highly interdisciplinary field, suggesting that a broader inter-journal comparison would be highly desirable. The authors of this paper would argue that this is the case, but recognize that it is also a function of the practical difficulties of working at this disciplinary intersection. Such a selection strategy is also likely to reflect the approach developed by many researchers in the context of the Water Framework Directive, which (implicitly or explicitly) assumes that a reference state can be defined by focusing only on the recent (e.g., last few centuries) evolution, without realizing the need for this evolution to be placed in a longer timescale (Holocene and often beyond) to be fully understood.
As this present paper was being compiled another one was published, by Herman and Champagnac (2016) , which seeks to use thermochronology (cf. Reiners and Brandon, 2006) in support of the evidence from accumulated sediment in offshore marine basins for increased erosion in the latest Pliocene, in association with global cooling. Although it is branded a 'debate article', and the principle debated by e.g. Nie et al. (2015) , there seems once again to be a complete lack of awareness of the empirical evidence from fluvial archives, published in Quaternary journals, for just such an increase. This is regrettable, since these archives provide direct rather than indirect evidence, coming from the accelerated incision of river valleys recorded in terrace sequences. Indeed, the fluvial archives also point to a later and equally notable acceleration in erosion (incision) that could be related to increased climatic severity following the Mid-Pleistocene revolution, as charted in several FLAG outputs (e.g., Westaway, 2008a, b, 2012; Westaway et al., 2009a) . This failure to take account of different literature groups is symptomatic of the over-specialism in some branches of science, pointing surely to the importance of the multidisciplinary, intersectional approach favoured by FLAG.
In relation to other collaborative applications, numerical-dating techniques have always been for FLAG an essential tool for fluvial-system reconstruction and have greatly The difficulty of communication across disciplinary boundaries requires FLAG to redouble its efforts to promote the usefulness of fluvial archives, which is part of the rationale behind the newly proposed third theme (foci 3.1 and 3.2). The editors argue that FLAG activities should continue to focus on the understanding of complex systems (cf. and their evolution at different timescales and under differing environmental conditions (cf. Vandenberghe and Maddy,2001) , with emphasis on external forcing influences from people, climate and tectonic activity.
The FLAG approach: a guideline
The term 'sedimentary archive(s)', now in common usage (especially among geoarcheologists; cf. Arnaud-Fassetta, 2007; Carozza, 2012) , is important for two reasons:
first because it establishes a continuum between the past and the present and, second, because it highlights the importance of fieldwork in (palaeo)environmental studies. Whereas developments in technology (including remote sensing, LIDAR and modelling) can aid the understanding of fluvial landscapes, they cannot operate in isolation from field study. Such research should not be limited to a localized ground-truthing approach because this precludes the emergence of a comprehensive understanding of processes (cf. Piégay et al., 2015) . An important contribution of FLAG has been its provision of the means for those developing new technologies related to fluvial activity to experience riverine environments of various types, from the more typical humid temperate regions of Europe to the extreme dryland context of southern Spain (e.g. Harvey et al., 2014) .
A further key part of the FLAG approach to improved technology is the attention given to dating, as discussed above. Dating is essential for assembling an integrated framework incorporating all the (palaeo)environmental markers, such as climate or biostratigraphical evidence, which are useful both for the reconstruction of landscape dynamics (Occhietti et al., 2012) and for robust comparison of sequences from different regions. Dating is also crucial to an understanding of the complex issues related to the continuity (or otherwise) of morpho-dynamics, and the distinction between trends and events, slow changes and extreme events, although it must be admitted that the duration and significance of extreme events are not easily transposable between Pleistocene, Holocene and recent timescales (see, for example, Anton et al., 2015) . 
FLAG from the past to the future
It follows from the above that even if FLAG is characterized, through the study of fluvial archives, by an emphasis on the past, it has always been anchored in present-day research. This is exemplified by developments during the decade since the WFD concerning the renaturalization of rivers. In this a key requirement is to define a reference period for river restoration, keeping in mind that recent research underlines the fact that fluvial systems are characterized by change rather than by stability, entirely challenging the concept of a 'preanthropogenic reference state'. A wider perspective, especially including the understanding of the temporal evolution of processes within the entire fluvial system and under varying external and internal conditions, seems more useful rather than pinpointing a certain reference state that must inevitably be arbitrary. In a similar way, awareness of present-day research trends recognizes that anthropogenic forcing affecting fluvial systems during the last few thousand years, which were included within FLAG-focus 4 as initially defined, have tended in recent years to become the province of newly formulated research groups specifically devoted to these topics: e.g., the Working Group of Geoarchaeology (part of the
International Association of Geomorphology), LUCIFS-PAGES Focus 4, the European
Geoarcheological Panel. Many publications (e.g. Wolf et al., 2014) underline, however, the porosity between the various research groups and the similarities between the approaches proposed by many researchers.
A further recognition of changing trends in present-day research is shown by the need for the specific inclusion of modelling approaches within the newly defined set of themes (focus 2.2). Landscape evolution modelling enables many of the key FLAG research questions regarding the relative importance of different external drivers to be addressed experimentally, as has been published in a number of the special issues listed in Table 1 (see also Veldkamp et al., this issue) . A key potential role for FLAG is the evaluation of such numerical modelling approaches in relation to actual fluvial archives. This is not as simple as it might seem at first, both conceptually (e.g. due to issues of robustly defining initial conditions for model runs which start with ancient landscapes) and practically (e.g. due to differences in the data presented in each discipline). The desire to bridge these gaps and provide a vehicle for such interdisciplinary discussions led to the initiation of the showcasing the outcomes of this initial work, which feeds directly into FLAG through common membership and shared interests.
Contents of the special issue
The special issue includes eighteen contributions. Eight correspond to thematic papers devoted to topics that represent key issues for the research performed within FLAG. Amongst these are papers devoted to tectonic forcing, and to the relationships between karst and fluvial systems, between glaciers and fluvial systems, and between alluvial fans and river terraces. These fluvial archives demonstrate that the key controls on Quaternary landscape development are bedrock geology configuration (which controls terrace location) and the western Mediterranean climate at 100 ka (the main driver of terrace aggradation and incision), with active tectonics playing a dominantly localized role.
The papers presented in this special issue encompass the range of topics and study areas covered by activities within the Fluvial Archives Group. This underlines the significant advances that have been realized since the inception of FLAG, both from a methodological point of view and in term of understanding the drivers that control the evolution of fluvial systems, in particular the role of external forcing.
Within this discipline, FLAG must be considered a significant actor amongst research groups devoted to the study of fluvial systems. Its role is also enhanced through partnerships that have been developed during recent decades, and which are regularly expressed by the organization of joint sessions in main conference and by the publication of more than fifteen special issues. The results exposed in this special issue also underline the range of issues that represent research perspectives for future years... and for the next two decades of FLAG activity.
